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Description 

The present invention relates to the application 
of internal spray linings or coatings to pipes, for 
example to restore or renovate glazed or 
unglazed clay or concrete sewer pipes which have 
deteriorated with prolonged use. More particu- 
larly the invention is concerned with spray lining 
or coating pipes which are too small for human 
access, for example pipes having an internal 
diameter of the order of 225 to 600 mm, by means 
of remotely controlled spray apparatus according 
to the preamble of claim 1 which travels through 
the pipes. 

It has been proposed to line such pipes with a 
two part, epoxy resin-based composition. The 
two parts of the composition are fed, from a 
location outside the pipe to be lined, via separate 
hoses, to a sprayer mounted on a sledge or 
carriage where the two parts are mixed to initiate 
the curing process. The mix is then sprayed as the 
sledge is drawn through the pipe. 

GB— A— 2 082 285 and GB — A— 2 120 351 dis- 
close spraying apparatus mounted on a sledge or 
carriage which is connected to a supply of coating 
material and pulled through the pipe to be lined. 
According to GB— A— 2120 351 an uncured 
epoxy resin is heated before being pumped to the 
spraying apparatus, to render it sufficiently fluid 
to be sprayed. 

US— A— 4216738, forming the preamble of 
claim 1 discloses spraying apparatus for applying 
a thin layer of anti-rust paint to the inside of a 
pipe, including a cylindrical spinner mounted on, 
and surrounding, a drive shaft The spinner has 
circumferential ly and longitudinally aligned holes 
throughout the length and circumference of its 
cylindrical surface. Paint is supplied to the inside 
of the spinner via a perforated pipe. 

It is one object of the present invention to 
provide an improved spray apparatus which is 
particularly but not exclusively intended to apply 
a two part, polyurethane resin-based spray lining 
or coating of the type disclosed in our copending 
application No: 843076985 filed on even date. 
This resin becomes thixotropic virtually imme- 
diately the two parts are intermixed, so that the 
spray apparatus must not only be capable of 
spraying a relatively viscous resin, but must also 
be capable of applying the resin relatively evenly 
over the internal surface of the pipe. 

According to the present invention, there is 
provided a rotary spraying device for applying a 
coating material to the inside of pipe or the like, of 
a type wherein the material is fed to a rotating 
spinner by which it is thrown radially outwardly 
onto the surface to be coated, wherein the spinner 
comprises a tubular member arranged to rotate 
around its central axis and with apertures spaced 
axially along its length whereby material fed to 
the radially inner, side of the tubular member 
passes through said apertures and leaves the 
spinner at a plurality of axially spaced positions, 
characterised in that the tubular member is in the 
form of a frusto-conicai shell with the apertures 



therein arranged in rows extending throughout a 
major proportion of the length of the shell and 
each said row also extending helically around at 
least a part of the circumference of the shell, and 

5 in that the shell is attached at its narrower end to a 
rotary hub, the hub having a shaft thereon coaxial 
with the shell and attached to a rotary drive 
means and an annular duct for feeding the coat- 
ing material surrounding the shaft and com- 

io municating with the inside of the shell through a 
plurality of radial apertures in the hub whereby 
rotation of the hub with the shell causes the 
coating material to pass through said radial aper- 
tures onto the inner surface of the shell and 

rs thence towards the wider end of the shell. 

In order that the invention may be more readily 
understood, reference will now be made to the 
accompanying drawings, in which: 
Figure 1(a and b) is a diagrammatic view of a 

20 spray lining system embodying the invention; 
and 

Figure 2 is an axial section showing one quad- 
rant of a rotary spray head or spinner embodying 
the invention. 

25 Referring to Figure 1, the spray lining system 
comprises sledges 3 and 4 which, in operation, 
are drawn on their runners through a non-man- 
entry sewer pipe 2 to be lined. The sledge 4 
carries a final mixer arrangement, connected to a 

30 sprayer arrangement terminating, at the rear of 
the sledge, in a rotary spray head or spinner 5. 
The sledge 3 carries a closed-circuit television 
camera 6 to enable remote visual observation of 
the sprayed lining 7. 

35 The sledge 4 is connected to sledge 3 by an 
umbilical 17, which includes a pipe for two com- 
ponents of the coating material to be mixed 
finally in sledge 4 before being sprayed. The 
umbilical may also include a strain cable so that 

40 tension is not applied to the pipe itself. The 
umbilical also carries a compressed air supply to 
drive the spinner 5 by means of an air turbine. It is 
connected to the sledge 3 by an universal joint 18 
so that twisting movements of sledge 3 as it is 

45 pulled along the pipe are not passed on to sledge 
4, so that sledge 4 runs smoothly. 

The rotary spray head or spinner 5, which will 
be described later with reference to Figure 2, is 
driven by, e.g. mounted on, the output shaft of an 

so air motor or carried by the sledge 4. The motor 
may, for example, be a 1.5 kW motor which 
rotates the spinner 5 at a free speed of the order 
of 1400 rpm, about an axis which, in operation, is 
intended to be generally coincident with the 

55 sewer pipe axis. 

The mixer arrangement for the coating material 
includes a preliminary static mixer or mixer mani- 
fold in sledge 3 to which the two parts of the 
polyurethane resin composition are individually 

so supplied via respective remotely operable on/off 
valves. The valves may be pneumatically 
operated, electromagnetically controlled valves, 
mounted on the sledge or manifold. The manifold 
basically comprises a cylindrical chamber into 

6S which the two resin parts are injected via 
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generally tangential ports. The parts circulate in 
the chamber, and the resultant partially mixed 
resin is expelled from the chamber via a generally 
axial port. The partially mixed resin is fed from 
the mixer manifold along a pipe in umbilical 17 to 
a main mixer, for example a Ross-type static 
mixer, in sledge 4 where the mixture is again 
circulated in a cylindrical chamber. The chamber 
contains profiled elements or vanes which are 
displaced by the circulation within the chamber, 
and serve to enhance mixing. The fully mixed 
resin is expelled from the main mixer and sup- 
plied to the spinner 5. 

The sledges 3 and 4 are pulled along within the 
sewer pipe 2 by a single umbilical or composite 
line 8, typically about 100 metres long. The 
composite line 8 includes a pair of flexible, wire- 
braided hoses for separately supplying the two 
parts of the polyurethane resin composition to the 
mixer manifold via the respective remotely 
operable on/off valves. The line 8 also includes an 
air hose for supplying compressed air to the 
spinner air motor and on/off valves, and electrical 
cables respectively associated with the television 
camera 6 and the on/off valves. As in umbilical 17, 
a strain rope or cable, for example a Kevlar cable, 
may also be included in the composite line 8, to 
relieve the hoses of the tensions! forces involved 
in pulling the sledge and thus reduce pulsing in 
the supply of resin components. The line 8 may 
also include a further hose for supplying 
additional catalyst to the mixer manifold, via a 
third remotely operable on/off valve, if it is 
desired to accelerate the curing of the resin, for 
example when spraying is to take place under 
relatively wet conditions. The bundle of hoses 
and cables is contained in a plastics sheath, for 
example sheathed in polyurethane to form a 
single composite line. The line 8 may, for 
example, have an external diameter of 79 to 90 
mm, and 8 minimum bend radius of 650 to 700 
mm. 

The composite line 8, remote from the sledge 1, 
passes out through a manhole 9 communicating 
with the sewer pipe 2, and is wound around the 
reel 10 of a trailer-mounted, motor driven winch. 
The reel, which may for example be 2.2 m. in 
diameter, and is provided with appropriate pay- 
ing in/out gear or rollers, is driven via chain 11 by 
a motor 12 such as a 11 kW, 240 vAC, 8i rpm 
synchronous motor, which enables the line 8 to 
be wound onto the reel at a line speed variable 
from 0.25 to 2.0 m/minute. Due to the diameter of 
the reel, the line 8 is wound onto the reei in a 
single layer. The winch motor 12 is associated 
with a speed control system or circuit which 
enables the reel to be rotated, and therefore 
enables the sledge to be drawn, at a substantially 
constant adjusted speed (±3%), irrespective of 
changes in tension in the line 8. A clutch may be 
provided between the winch motor and reel to 
enable the motor to be disengaged when it is 
required to rapidly pay out the line 8. The winch 
may also be capable of operating at a relatively 
high speed, for example to enable withdrawal of 



the sledge at approximately 10 m/minute. The 
winch may provide a maximum pull of approxi- 
mately 500 kg, and may include an overload cut- 
out to prevent overstraining the line 8. Speed and 

5 distance measuring devices may also be asso- 
ciated with the winch. 

The necessary external electrical connections 
may be made to the cables on the reel 10 via 
associated slip rings carried by the reel. The 

to necessary connections to the resin, catalyst and 
air hoses may be made via suitable rotary fluid 
unions carried by the reel, for example associated 
with fluid passages in a shaft or axle which 
rotates with the reel. The reel and paying in/out 

is guide mechanism are preferably capable of pul- 
ling the line 8 in either a horizontal or a vertical 
direction. 

The two parts of the polyurethane resin com- 
position are supplied from separate resin drums 

20 or reservoirs 13, by associated air motor-drive 
transfer pumps 14, to the gravity hoppers of an air 
motor-driven metering pump 15. These parts (a 
water emulsion part and a diisocyanate water- 
sensitive part as disclosed in our aforementioned * 

25 copending application) may have viscosities of 
the order of 1000 and 5000 centipoise respec- 
tively. The metering pump 15 may operate at a 
maximum pumping speed of approximated 15 
cycles/minute, the output of the two parts of the 

30 composition from the pump being approximately 
600 cc/cycle. The metered amounts of the two 
parts are supplied separately by the pump 15, via 
hoses 16 and the rotary unions, to the respective 
hoses of the composite line 8, for example at a 

35 maximum or working pressure of approximately 
1000to 1500 psi, and a flow rate of approximately 
5 litres/minute. 

Due to the hydro-elastic effects of the resin 
hoses of the line 8, i.e. differential expansion 

40 along their length under pressure, the flow rates 
and/or pressures at their downstream ends tend 
to vary. By feeding the two parts into the mixer 
manifold before the main mixer, variations in the 
mixture, ratio which might otherwise occur due to 

45 the latter fluctuations are effectively eliminated. 

As previously mentioned, the polyurethane 
resin composition which is employed becomes 
thixotropic relatively quickly after the two parts 
are mixed, and is relatively viscous. This gives 

so rise to problems, since it is difficult to apply the 
spray coating evenly within a pipe, the applied 
coating tending to form ridges because its surface 
tension is insufficient to cause the coating to flow 
out evenly over the pipe surface. This problem 

ss has been effectively solved by employing a rotary 
spray head or spinner 5 of the type shown in 
Rgure 2. 

Figure 2 shows one quadrant only of the spin- 
ner 5, the other quadrants being identical. The 

eo spinner includes a frusto conical tubular member 
51, open at its larger (e.g. 100 mm) diameter end, 
and provided with a flange 52 at its smaller (e.g. 
72 mm) diameter end, by which it is secured to an 
intermediate disc member 53 and a back plate 54, 

$5 for example by bolts. The disc member 53 has a 
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hollow axial hub 55 by which the spinner is 
mounted on the output shaft of its drive motor, 
for rotation thereby, for example at approxi- 
mately 1400 rpm. The hub 55 is surrounded by 
an annular chamber 56, into which the mixed 
resin composition from the main mixer is intro- 
duced, due to the pressure of the metering pump 
15, via the annular opening 57. The disc member 
53 is provided with a plurality of circum- 
ferentially distributed, generally radially extend- 
ing apertures 58 (e.g. 4 mm diameter, 15° angu- 
lar spacing) through which the mixed resin is 
forced centrifugally when the spinner is rotated. 
The tubular member 51, which may be approxi- 
mately 100 mm long, is provided with rows of 
closely spaced apertures 59, for example one 
row of H mm diameter apertures in each quad- 
rant The rows extend throughout a major pro- 
portion of the length of the tubular member 51, 
and are inclined or skewed relative to the direc- 
tion of the axis of rotation of the spinner to form 
a helical pattern. 

With this arrangement, when the spinner is 
rotated, mixed resin is thrown through the aper- 
tures 58 against the inside surface of the tubular 
member 51, and spreads substantially evenly 
over the inside surface, both circumferentially, 
and longitudinally due to the taper of the 
member 51. The mixed resin is then forced 
centrifugally through the rows of apertures 59 
and sprayed or thrown (e.g. at a dissipation rate 
of approximately 10 litres/minute) against the 
inside of the sewer pipe 2 to build up the coating 
or lining 7 shown in Figure 1. The inclination or 
skew of the rows of apertures 59 coupled with 
the longitudinal extent of the rows, and degree 
of taper of the member 5a, enable a substantially 
even spray coating to be built up in the pipe. The 
spray pattern from the spinner has a good band 
width, i.e. spread or width in a direction parallel 
to the axis of the sewer pipe 2, and therefore a 
good overlap in the latter direction as the 
sledges are advanced. The spinner configuration 
further tends to even out the effects on the spray 
coating 7 of any variations in speed of the 
sledges. 

The thickness of the spray coating 7, which 
may form a structural, self-supporting lining 
once it has cured, may be from 5 to 15 mm, the 
thickness being adjusted as required, for 
example by adjusting the speed of advance of 
the sledges 3, 4 and/or the dissipation rate of the 
spinner 5. 

Since the sledges 3, 4 are usually drawn in one 
direction through the sewer pipe, and are not 
reversible, the spinner 5 and its associated air 
motor are preferably mounted for longitudinal 
reciprocation on the sledge 4, for example recip- 
rocable over a distance of 5 to 10 inches. This 
may be achieved by mounting the spinner on a 
carriage coupled to one or more longitudinal 
feed, screws rotatable by a remotely controlled 
air motor, and cantilevered from the sledge. This 
reciprocabie mounting enables the spinner to be 
displaced backwards and forwards relative to the 



sledge, for example when the sledge is station- 
ary, to permit local repairs to a sewer pipe to be 
effected, or to re-coat or thicken an adjacent 
previously sprayed portion of the coating. 

5 The closed-circuit television system is 
employed to monitor visually the interior of the 
sewer pipe, the spray process, and the spray 
coating or lining formed. The sledge-mounted 
television camera, together with the use of the 

w sledge mounted, remotely operable on/off resin 
valves, ensures adequate control of the spraying 
procedure in non-man access pipes. 

It will be understood that various modifications 
may be made without departing from the scope 

15 of the present claims. 

Electrical control circuitry, including a feed 
back loop, may be associated with the metering 
pump 15 and winch reel 10, to adjust the pump- 
ing rate if the reel speed varies, or vice versa, to 

20 automatically maintain a substantially constant 
thickness of coating. 

The dimensions and configurations of the 
various components, for example the spinner, 
may be varied, as may be the pressures, flow 

25 rates, speed etc The number and size of the 
apertures 58 and/or 59 may be changed, as may 
be the number and inclination of the rows of 
apertures 59. 

30 Claims 

1. A rotary spraying device for applying a 
coating material (7) to the inside of a pipe (2) or 
the like, of a type wherein the material is fed to a 

35 rotating spinner (5) by which it is thrown radially 
outwardly onto the surface to be coated, wherein 
the spinner comprises a tubular member (51) 
arranged to rotate around its central axis and 
with apertures (59) spaced axial ly along its 

40 length, whereby material fed to the radially inner 
side of the tubular member passes through said 
apertures and leaves the spinner at a plurality of 
axialty spaced positions, characterised in that the 
tubular member (51) is in the form of a frusto- 

45 conical shell with the apertures (59) therein 
arranged in rows extending throughout a major 
proportion of the length of the shell and each 
said row also extending helically around at least 
a part of the circumference of the shell, and in 

50 that the shell is attached at its narrower end to a 
rotary hub (55), the hub having a shaft thereon 
coaxial with the shell and attached to rotary drive 
means and an annular duct (56) for feeding the 
coating material surrounding the shaft and com- 

55 municating with the inside of the shell (51) 
through a plurality of radial apertures (58) in the 
hub (55) whereby rotation of the hub with the 
shell causes the coating material to pass through 
said radial apertures onto the inner surface of the 

so shell and thence towards the wider end of the 
shell. 

2. A rotary spraying device according to Claim 
1 characterised in that the tubular member (51) is 
open at its end and remote from the hub (55). 

65 3. A rotary spraying device according to claim 
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1 or claim 2 wherein the spinner {5) and a motor 
driving it are mounted on a sledge (4) adapted to 
be pulled through a pipe. (2). 

4. A rotary spraying device according to claim 3 
wherein the sledge (4) includes a final mixer for 
two components of the coating material. 

5. A rotary spraying device according to claim 3 
or claim 4 wherein the spinner (5) can be moved 
reciprocally along its axis of rotation relative to 
the sledge (4). 

6. A rotary spraying device according to any 
one of claims 3 to 5 wherein the sledge (4) 
carrying the spinner (5) is connected to a second 
sledge (3) by a linkage which includes a universal 
joint (18) and one or more feed pipes (17) for the 
coating material or components thereof. 

7. A rotary spraying device according to claim 6 
wherein the second sledge (3) is connected, at its 
end remote from the first sledge (4), to an umbili- 
cal (8) which incorporates one or more feed pipes 
for the coating material and a strain cable. 

8. A rotary spraying device according to claim 6 
or claim 7 wherein the second sledge (3) carries a 
preliminary mixer for two or more components of 
the coating material. 

9. A rotary spraying device according to any 
one of claims 6 to 8 wherein the second sledge (3) 
carries a television camera (6) for monitoring of 
the coating operation. 

Patentanspruche 

1. Rotationsspritzgerat zum Auftragen eines 
Beschichtungsmaterials auf das Innere eines Roh- 
res (2) Oder dergleichen, bei dem das Material 
einer sich drehenden Schleuder (5) zugefuhrt 
wird, welche das Material radial nach auBen auf 
die zu beschichtende FI3che auswirft, wobel die 
Schleuder aus einem rohrenfdrmigen Teil (51) 
besteht, das urn seine Hauptachse drehbar gela- 
gert ist und mit Offnungen (59) versehen ist, 
welche auf einer Linge axial voneinander beab- 
standet angeordnet sind, so daB zu der radial 
inneren Seite des rohrenfdrmigen Tells (51) 
gefGhrtes Material die Offnungen passiert und 
aus der Schleuder an einer Vielzahl axial vonein- 
ander beabstandeter Stelten austritt dadurch 
gekennzeichnet, daB das rohrenfdrmige Teil (51) 
als kegelstumpffdrmiges Gehause ausgebildet ist 
bei dem die Offnungen (59) in Reihen angeordnet 
sind, die kontinuieriich auf dem grdBten Teil der 
LSnge des Gehauses veriaufen, wobei sich jede 
Reihe schraubenartig urn wenigstens einen Teil 
des Gehauseumfangs windet 

und daB das Gehause an seinem verengten Teil 
an einer drehbaren Nabe (55) angebracht ist, 
wobei die Nabe koaxial mit dem Gehause ausge- 
richtet ist und mit einem Drehantrieb sowie mit 
einer ringfdrmigen Durchfuhrung zum ZufOhren 
des Beschichtungsmaterials verbunden ist, 
welchen den Schaft umgibt und mit der Innen- 
seite des Gehauses (51) uber eine Vielzahl von 
radialen Offnungen (58) in der Nabe (55) in Ver- 
bindung steht wodurch aufgrund der Rotation 
der Nabe mit dem Gehause das Beschichtungs- 



material aus den genannten radialen Offnungen 
austritt auf die fnnenseite des GehSuses und von 
dort hin zu dem weiteren Ende des Gehauses 
gelangt. 

5 2. Rotationsspritzgerat nach Anspruch 1 , 
dadurch gekennzeichnet, dafi das rohrenfdrmige 
Teil (51) an seiner von der Nabe abgewandten 

Seite offen ist 

3. Rotationsspritzgerat nach Anspruch 1 oder 2, 
to dadurch gekennzeichnet daB die Schleuder (5) 

und ein sie antreibender Motor auf einem Schlit- 
ten (4) montiert ist der durch eine- Rdhre (2) 
ziehbar ist 

4. Rotationsspritzgerat nach Anspruch 4, 
15 dadurch gekennzeichnet daB der Schlitten End- 
mixer fur zwei Komponenten des Beschichtungs- 
materials aufweist 

5. Rotationsspritzgerat nach Anspruch 3 oder 4, 
dadurch gekennzeichnet, daB die Schleuder (5) 

20 entlang ihrer Drehachse in bezug auf den Schlit- 
ten (4) hin- und herbewegbar ist 

6. Rotationsspritzgerat nach einem der Anspru- 
che 3 bis 5, dadurch gekennzeichnet daB der die 
Schleuder (5) tragende Schlitten (4) an einen 

25 zweiten Schlitten (3) uber eine Verbindung ange- 
schlossen ist, welche ein Universalgelenk (18) 
und eine oder mehrere ZufGhrrdhren (17) fur das 
Beschichtungsmaterial oder dessen Komponen- 
ten aufweist. 

30 7. Rotationsspritzgerat nach Anspruch 6, 
dadurch gekennzeichnet daB der zweite Schlitten 
(3) an seinem vom ersten Schlitten (4) abgewand- 
ten Ende an eine Versorgungsleitung mit einer 
oder mehreren Zufuhrungsrdhren fur das 

35 Beschichtungsmaterial und mit einem Span- 
nungsentlastungskabel angeschlossen ist. 

8. Rotationsspritzgerat nach Anspruch 6 oder 7 # 
dadurch gekennzeichnet daB der zweite Schlitten 
(3) einen Vormxer fQr zwei oder mehrere Kompo- 

40 nenten des Beschichtungsmaterials tragt 

9. Rotationsspritzgerat nach einem der Anspru- 
che 6 bis 8, dadurch gekennzeichnet, daB der 
zweite Schlitten (3) eine Fernsehkamera (6) zur 
Oberwachung des Beschichtungsvorganges 

45 tragt 

Revendications 

1. Dispositif de pulv6risation rotatif pour t'appli- 

so cation d'un matSriau de revStement (7) sur la 
surface intSrieure d'un tuyau (2) ou equivalent, du 
type ou le materiau est fourni a un organe 
centrifuge rotatif (5) au moyen duquel il est 
projet6 radialement a I'exterieur sur la surface qui 

55 doit Stre recouverte, I'organe centrifuge rotatif 
comportant un element tubulaire (51) agency 
pour toumer autour de son axe central et muni 
d'ouvertures (59) espac6es axialement sur sa 
longueur, le materiau fourni au cdtd interieur 

60 radial de I'6l6ment tubulaire passant a travers 
lesdites ouvertures et quittant I'organe centrifuge 
en une plurality de lieux axialement espac6s, 
caracte>is§ en ce que l'6l$ment tubulaire (51) a la 
forme d'une enveloppe tronconique munie d'ou- 

65 vertures (59) agencees sur des rangees s'etendant 
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d'un bout a ('autre sur une grande partie de \a 
longueur de I'enveloppe et chacune desdites ran- 
g6es s'etendant en helice autour d'au moms une 
partie de la circonfeYence de I'enveloppe, et en ce 
que I'enveloppe est attaches a son extremite la 
plus etrorte a un moyeu rotatif (55), !e moyeu 
ayant un arbre coaxial a I'enveloppe et attache a 
des moyens d*entralnement rotatif et un conduit 
annulaire (56) pour alimenter le materiau de 
revetement entourant I'arbre et commuhiquant 
avec I'interieur de I'enveloppe (51) par rinterme- 
diaire d'une pluralite d'ouvertures radiales (58) 
percees dans le moyeu (55), la rotation du moyeu 
avec I'enveloppe provoquant le passage du mate- 
riau de revetement par lesdites ouvertures vers la 
surface interieure de I'enveloppe et de la vers 
I'extremite la plus large de I'enveloppe. 

2. Dispositif de pulverisation rotatif selon la 
revendication 1, caracterise en ce que ('element 
tubulaire (51) est ouvert a son extremite et est 
eloign^ du moyeu (55). 

3. Dispositif de pulverisation rotatif selon la 
revendication 1 ou la revendication 2, caracterise 
en ce que I'organe centrifuge (5) et un mmoteur 
I'entrafnant sont montes sur un train eau (4) 
adapts a §tre pousse a I'interieur du tuyau (2). 

4. Dispositif 'de pulverisation rotatif selon la 
revendication 3, caracterise en ce que le traineau 
(4) comporte un meiangeur final pour deux com- 
posants du materiau de revetement. 



5. Dispositif de pulverisation rotatif selon la 
revendication 3 ou 4, caracterise en ce que I'or- 
gane centrifuge (5) peut etre deplace d'un sens et 
de I'autre le long de son axe de rotation par 

5 rapport au traineau (4). 

6. Dispositif de pulverisation rotatif selon Tune 
des revendications 3 a 5, caracterise en ce que le 
traineau (4) supportant I'organe centrifuge (5) est 
connecte a un second traineau (3) par une liaison 

w qui comporte un joint universe! (18) et une ou 
plusieurs canalisations d'alimentatron (17) pour le 
materiau de revetement ou ses composants. 

7. Dispositif de pulverisation rotatif selon la 
revendication 6, caracterise en ce que le second 

75 traineau (3) est connecte a son extremite eioign6e 
du premier traineau (4) a un cordon ombi Ileal (8) 
qui comprend une ou plusieurs tubulures d'ali- 
mentation pour le materiau de revetement et un 
cable de renfort 

20 8. Dispositif de pulverisation rotatif selon la 
revendication 6 ou 7, caracterise en ce que le 
second traineau (3) porte un meiangeur prealable 
pour deux ou plusieurs composants du materiau 
de revdtement 

25 9. Dispositif de pulverisation rotatif selon I'une 
des revendications 6 a 8, caracterise en ce que le 
second traineau (3) supports une camera de 
television (6) pour contrdler ('operation de revete- 
ment. 
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